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MOBILE TELEPHONE AND REDIAL METHOD THEREFOR 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention generally relates Lo a pur table ur 

mobila communication device with a mamory storing dialing 
5 information, and in particular to a telephone having a reaial 

function and a rcdial method therefor. 

2- Description of the Related Art 

With the widespread use of mobile telephones, a growing 

number of people possejss two or more telephones including a 
10 sLaLloiiciry Lelephoue uuniiecled Lo a public Lelephone subscriber 

line. In such a situation ^ sine© a single person has a plurality 

of teiepnone numbers assigned thereto, there are cases where two 

or more telephone numbers are sequentially dialed to make contact 

with that person. 
15 Tu make yuch a dlciling op^^raLiou etts>y, a Lelephone having 

th© function of rdtriaving talaphon© numbsz-s i-©lated to th© 

last -dialed telephone number has been proposed in Japanese Patent 
Unexamined Publication No. 2 S7751. This conventional 
telephone is provided with a radial key as we-ll as a redial- 
20 next key. The redial key, as well known, is used to redial the 
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last telephone number dialed* The redial-next key is used Lu 
retrieve telephone numbers related to the last -dialed number from 
d iiiemox'y $Lorliig Lelepliuae iiumbtira related to a specific 
tQlaphonQ numbor. The retrieved telephone numbcra can be xead 
5 out sequentially at each push of tne recLial-next key. 

In the case where the user wants to see telephone numbers 
related to a telephone number other than the last-dialed number, 
however, iL la iieuesaary Lo iiiauually retrieve a phone directory . 
Such a manual search operation ie inconvenient for the user. 



SUMMARY OF THE INVENTION 

An object of the present invention is to provide a mobile 
telephone and a redlal method wnicn can easily reach a desired 
pcrcon* 

Another object of the present invention is to providA 
15 mobile telephone which can easily find a plurality ol registex^ed 
phone numbers for a desired person. 

According to the present invention, a mobile telephone 
having a rcdial funotion ic comprised of: a diaplay device; an 
input device tor inputting a desired instruction; a first memory 
^0 for retrievably storing a plurality of registered phone numbers 
related to a plurality of registered names; a second memory for 
alurlny a plurallLy uf redlal phuue aumbera which have been 
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dialed; and a controller controlling such that a registered phone 
numDer related to a selected redial phonA number is displayed 
on the display device to be redialed depending on an lua Lructlon 
input through the input devico, 
5 One ot the redial phone numbers stored in tne second memory 

may be sequentially cslectod and displayed on the display device 
"CO De redialed depending on a first selection 1 nst.rnnti.on . 
Further, a registered phone number related to a selected redial 
phon© number may bo sslectod and displayed on th© display device 

2 10 to be redialed depending on a second selection instruction. The 

first and ccoond oclcotion instructions arc input through the 
t . input device. 

Preferably, a registered phone number related to the 
sfilp.ntfld rp.dial phnnR nnmher is sequentially selected from the 

3 15 first memory In predetenulued Oider. 

y Tha input device may be comprised of a first redial key 

3 for producing the first selection instruction and a second redial 

key for producing the second selection instruction. 

Alternatively, the input device may be comprised o£ a 
20 single redial key. The controller discrimlnalea between the 
first selection instruction and the second selection instruction 
based on a length of time that the single redial key is depressed- 
According to the present invention, a method for redialing 
a phone number m a mobile telephone having a redial function, 
25 comprises the steps of; a) retrievably storing a plurality of 
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registered phone numberc related to a plurality of registered 
names in a phone ciirectory memory; b) storing a p.lnral 1 ty of redial 
phone numbers which have been dialed in a redial numbex iiiemory; 
c) selecting one of the redial phons numbers stored in the redial 
5 aumbfcsr mumury; d) relrieviiay a plurality of registered phone 
numbers related to a selected redial phone niimber from the phone 
directory memory; and e) redialing a selected one of the retrieved 
registered phone numbers depending on a calling instruction* 
As described above, according to the present invention, 

10 a pluialily uf L-eyislered phuue numbers for a single person can 
be easily retrieved and redialed. Therefore, it can cacily reach 
a desired person for a relatively snort time and further easily 
find a plurality o£ registered phone numbers for a desired person 
hy SAl acting thft rftdial phone nntrihers stored in the redial number 

15 memory. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing a radio mobile telephone 
according to an embodiment of the present invention; 

Fig. 2 is a schematic diagram £5howing an example of the 
20 contents of a phone directory memory provided in the embodiment: 
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Fig. 3 i3 a schematic diagram showing an example of the 
f:nntftnts of fi radial niimbftr niftmriry provided in the embodiment; 

Fig, 4 is a flowchart showing an operation of a redial key 
A provided in the embodiment; 

5 Fig. 5 153 a flowchart showing an operation of a redial key 

B provided in the fembodiment? 

Fig. 6 IS a schematic diagram for explanation of a function 
of the redial key A; an<i 

Fig. 7 is a schematic diagram for explanation of a function 
10 of the redial key B. 

DETAILED DKSCKlJfTlOW UJr' ThE FKiifhiKKED EMBODIMENT 

Referring to Fig. 1^ there is shown a mobile telephone in 
dccox-dance with the present invenLiun. The mobile Lelephone is 
provided with a radio system 101 which transmits and receives 
15 a radio signal to ana from a radio base station (not shown) under 
control of a processor 102. The processor 102 may be a 
program-controlled processor snr:h r5s a central proceflj^ing unit 
(CPU) . A control program for the mobile telephone is stored in 



1999 09/27 MON 18:22 FM 03 3288 3222 Katsuragi Patent 

PQ5-412 0 



OSTROLEM 



i 008/024 



a read-only memory (not chown) and runs on the processor 102 to 
control all operations of tJie mobile telephone inr.liirJing a 
redialing operation as described later. 

The. mobile telephone is further provided with a phone 
5 diib^jluiy meiHury 103 aud a redlal number memory 104, which can 
be accessed by the processor 102. As will be described later, 
rhe phone directory memory i03 retrievabiy stores a plurality 
of telephone numbers and the redial number memory 104 stores a 
predetermined number of telephone numbers which have been dialed 
n 10 so fdr, 

^ A keypad 105 ie provided on the main surface of a houcing 

f.^: 01: the moDiie teiepnone iu. The keypaa lOb is used Dy the user 

^\ to do various instructions such as registering of a new telephone 

^^"^ number, rftt.rlftval of a tftlftphonft numbAr, ;?nd rAdial of a c;faiftr:tp.d 

U ID telephone number. In this embodiment, the keypad 105 includes 
rU a first redial key (A) 106, a second redial key (B) 107, and a 

Q calling key 108. The redial key (A) 106 is used to select one 

of the telephone numbcrc otorod in the redial number memory 104. 

The redial key (BJ 107 is used to read out telephone numbers 
20 related to the phone number selected by the redial key (A) 106 

from the phone directory memory 103. Necessary information is 

displayed on a display 109, which may employ a liguid- crystal 

display (LCD) - 

The same function as a combination of the redial Keys (A) 
25 106 and (D) 107 can be also realised by simultaneous push of two 
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or more different predetermined keys, which will j.ebulL in 
retiuced number of keys on the operation panel. Alternatively, 
lliti ycuue fuacLlon da d combination of the rediai keys (A) 106 
and (B) 107 can b© realised by monitoring the length of time that 
5 a redial key is pushea. i'or example, a short- time push provides 
the redial function corresponding to the redial key (A) 106 and 
a long-time push provides the retrieval function corresponding 
to the redial key (B) 107, la Lhis case, only one redial key 
can provide the same function ae a combination of the redial keys 
10 (A) iu6 and Cii) luv. 

Referring to Fig, 2, the phone directory memory 103 stores 
an M X N rp.lfltinnril tahlp, consisting of a registered name field 
and N registered number rields. 11 la aaaumed Lhat the phone 
directory memory 103 stores a total of M persons whose names are 

15 NAMEi. NAME:,, - NAME«, respectively, each registered name having 
a plurality of telephone numbers related thereto. For example, 
the registered name name, has N phone numbers TEL^^, TET,^^, ... TKT^^j,. 
As described later, if any phone number for a registered name 
is selected as a key word, then the other phone numbers related 

20 to the selected phone number can be read out and displayed on 
tho display 109. In the oace of the regie tcrcd name NAME^, 
speclticaiiy, it' the pnone numbers TEL^i is selected from the 
redial number memory 104. then the other phone numbers TEL^j, 
TEL,,, can be sequentially displayed at each push of the redial 

25 key (B) 107. 
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Referring to Pig< 3, the redlal number memory 104 stores 
a plurality of phone numbers which hi^vft hft^n dialed. Here, the 
radial number memory 104 stores L phone numbeiy RNi-RN^,, which 
are sequentially selected at each push of the redial key (A) 106, 
5 The processor 102 controls the radial number memory 1U4 

Buch that both cucocccful and unsuoocssful phone numbers are 
written while automatically deleting the oldest phone niimhftr when 
the redial niimber memory 104 is full. Alternatively, as Lo 
unsuccessful phone number, only the last-dialed one may be stored 
10 in the redial number memory 104, which results in memory saving. 
Even when a phone number hac been cuoccGGfully rcdialed, it is 
preferable that tne successful phone number is left in the retrial 
number memory 104 for later confirmation. 

Tn the embodiment, there is provided a link between the 
15 redial key (A) 106 d-ud the redlttl key (B) 107. FxrsL, one of 
the stored phone numbers RN^-RN^ is selected as a desired phone 
number by the user operating the redial key (a) 106 - Thereat ter . 
by pushing the redial key (B) 107, the processor 102 searches 
the phone directory memory 103 according to the phone number 
20 selected by the redial key (A) 106 and then sequentially displays 
the found phone numbers related to the selected phone number are 
sequentially displayed. 

REDIAL NUMBER SELECTION 
Referring to Fig. 4. when detecting a push of the redial 
25 key (A) 106 (YEG in step S401), it is determined whether one of 
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the redial numbers stored in the redial number memory 104 lieis 
bftAT> already .^elected (step S402) . If one redial numbor has been 
alrtjad^ yylwuled ciiid displciyea on the display 109 (YES in step 
S402) , then a next radial number following the one redial number 
5 m tne reaiai numiDer memory 104 is selectea as a redial candidate 
(step S403) , If no redial number is selected (NO in step S402) , 
t.hAn orie of the redial numbers stored in the redial number memory 
104 is selected (step S404). The defciull mciy be the last-dialed 
redial number in the redial number memory 104- 
10 The selected redial number at itie step S403 or S404 is 

displayed on the display 109 (step S405) and then it is determined 
whp.thAr a pnsh nf thA nrjlling Vey ICS is detected (step S406). 
ir the calling key 108 is pushed (YES lu aLey S406). Lheii Lhe 
processor 102 controls the radio system 101 to perform the calling 
15 operation (step S407)- If the calling key 108 Is not pusned (NO 
in ctop S406), then the proocccor 102 waits for a push of the 
calling Key iu«. the redial Key (A) 106, or the redial key (B) 
107, 

If a push of the redial key (A) 106 is detected in the case 
20 of a redial number hciving been selected and displayed (YES In 
steps S401 and S402), a next redial number ic coloctcd. In this 
way, tne redial numbers stored in tne rediai number memory 104 
are sequentially selected at each push of the redial key (A) IOC, 
Afl .qhnwn in Pig, , snnh ri -radial nnmhpr .c;fllp.ntion operation 
25 is done according to the steps ol Fig, 4. More specirically , 
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at each push o£ the redial k^y (A) 106, the stored redlal naiubeL-s 
?^rp. PJAipienti ally and cyclically s^ilected and displayed in order 
presenLed as Tulluwy: RN^ ( def ctul L ) RNj RN, RNj^ Rm^^ 

RNj -* . The selected redial number RN^g^ is used to make a 
5 call or as a keyword to search for reiatea pnone numbers as 
described hereinafter • 

RELATED NUMBER RETRIEVAL 
Referring to Fig, 5^ wlieu deLecLiuy d. push of the redlal 
key (B) 107 (YES in step S501), it is determined whether one of 
10 the redlal numbers stored in the redlal numoer memory 104 has 
been already selected (step G502) * If one redlal number has been 
alrflaHy RRlfir.ted and displayed on the display 109 (YES in step 
S502) , then the processor 102 searches Lhe phone QlrecLury meiiiory 
103 for the selected redlal number and then sequentially selects 
15 one of the found phone numbers related to the selected redial 

number (ctcp S503). 

When the selected phone number at the step S503 is d.1 spl ayftd 
on the display 109 (step S504) , when a push of the redial key 
(B) 107 is not detected (NO in step S501) , or when no redial number 

20 is selecLtid (NO lii sLep S502), IL is determined whether a push 
o£ the calling key 108 is detected (etep S505). If the calling 
3cey LW is pushed CXKb* in step £55U6), then the processor 102 
controls the radio system 101 to perform the calling operation 
(fitrftp S.Snfi). If thP. rall-ing k^y 1 Oft is not pushed (NO in step 

2D S506), then the processor 102 waits for a puyh of Lhe cdlliiiy 
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key 108, the redial key (A) 106, or the redial key (B) 107. 

If a push of the. re^dlal key (B) 107 is detected in the case 
of a. redlal number licivliig been selected and displayed (Yiiy in 
steps S501 and S502}. a next related phone number ic selected- 
5 In this way, the related Dhone numbers stored m the phone 
directory memotry 103 are sequentially selected at each push of 
the redial key (B) 107. 

As shown In Fig. 7, auoh a related number selection 
operation is done according to the ctepc of Pig. 5- Aosuming 
iu that a redial number kWccl is selected by the redial key (A) 106, 
d the processor 102 searches the phone directory memory 103 for 

J thA Rfi! fintfld rp.riial mirnhflr ^^N^^^. ?!inrft the table stored in the 

n phone diieoLory memory 103 is a kind of daLabase^ the processor 

102 retrieves a record (or a line of the table) consisting o£ 
- 15 a registered name and a plurality of registered phone numbers 
:^ TELi TELj,, one of which ia the cclcotcd redial number RNgR^.. 

^ Thereafter, at each push of the redial key (BJ 107, the processor 

J 102 sequentially selects one of the retrieved phone numbers 

TEL^-TEL^ other than the selected redial number RN^^^ and a selected 
20 one is displayed in order presented as follows: TELi TSL:, ~^ 
TEL2 -* TEL(^ TELi -> TEL2 ' The celeotcd phone number 

IS used to make a call. 

For example, in Fig. 2, it is assumed that one phone number 
TEL^^ is selected as a selected redial number RN^^l* In this case, 
25 Lhe yxooeissor 102 itiUieves the ieoord of Uie reylaLexed aaiut; 
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NAME2 including the phone number TEL^s. Ther eaX Lex- , <aL eacli push 
of the redial key (B) 107, the processor 102 sequentially cclccta 
uiie uf the xttLrievea phone numbers TEL^i ana TEL3^-TEL„. mat ±s , 
the iretrieved phone numbers are displayed in order presented as 
5 follows: TEL31— TKL,3 — TKL,, ~^ TKL,^ TEL,, — TEL.3 -> 

The selected phone number is used to make a call depending on 
the user's instruction. 

lu Uie uaae where Lhe number of related phone numbers ls 
aj.rri;?a,(5u u cuuwiivi tuo j-cfyio ucica iioiuao , xl ±2> pxcrcxaUic niau uue 
10 number of related phone numbers for a selected registered name 
is displayed on thft display 109. This nsnsRs the user to check 
the presence or absence of a related phone number and Lhe uuuiber 
of the related phone numbers, resulting in enhanced convenience 
in phone number selection. 
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FQS iia 
CLAIMS : 



1. A mobile telephone having a rcdial function, 
comprising : 

a display device; 

an input device for inputting a desired instruction; 
5 a flrsL memory for retrlevatily storing a plurality 

o£ registered phone numbers related to a plurality of registered 
names ; 

a second memory for storing a plurality of redial 
phone numbers which have been dialed; and 
0 a controller coa trolling such that a registered 

phone number related to a selected redial phone number ic 
displayed on the display device to be redialed depending on an 
instruction input through the input device. 



2 . A mobile telephone according to claim 1 , wherein the 
15 controller controls such that: 

one of the redial phone numbers stored in the second 
memory ic sequentially ccloctod and displayed on the display 
device to be redialed depending on a first selection inRtriictlon; 
and 

20 a registered phone number related to a selected 

redidl phoae number la selected and displayed on the display 
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device to be redlaled dopesnjluy on a second selection 
instruction , 

Wherein the first ana second selection instruct.loni=j 
arc input through the input device. 



3 3- A mobile telephone according to claim 2j wherein Lh© 

controller selects a registered phone number related to the 
selected redial phone number from the first memory in 
predetermined order. 



4» A mobile telephone according to claim 2, wherein the 
10 input device comprises: 

a first redial key for producing the first selection 
instruction? and 

a second redial key for producing the second 
selection instruction. 



15 5. A mobile telephone acuordiuy lu claim 2, wherein the 

input devics comprises a single redial key, wherein the 
controller discriminates between the first selection instruction 
and the second selection instruction based on a length of time 
that thft single redial key is depressftd. 

6. A method for redialing a phone number in a mobile 
telephone having a redial function, comprising the steps of: 
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a) retrlsvably storing a plurality of registered 
phone numbers related to a plurality of registered namftc; in a 
phone directory memory; 

b) storing a plurality of redial phone numbers which 
5 hdv^ btioii dialed in a redial iauuiber iueiuury; 

c) selecting one of the redial phone numbers stored 
m the redial numiDer memory; 

d) retrieving a plurality of registered phone 
nnmhers related to a selected redial phone number from the phone 

10 dlxecLury iiieuiury ; aud 

©) redialing a selected one of the retrieved 
registered phone numbers depending on a calling instruction. 



7. A mAthnd i^nnnrfiing to nlaiTn fi, fnrthp.r r:nmprising 
the step ol! 

15 f ) repeating the step e) while sequentially 

selecting the retrieved registered phone numbers. 

« , A metnod according to claim 7 , wherein the registered 
phone numbers are sequentially selected in predetermined order- 



20 



9 . A iiiobile lelephuiie aijuurdiiiy lu claim 1 , wherein the 
controller displays a number of registered phone numbers related 
to the selected redial phone number on the display device. 
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10 . A moblla telsphon© according to claim 1 , wherein the 
conrroiler stores Dotn successful ana unsuccessful pnone numbers; 
onto the ccoond memory while automatically deleting an oldest 
phone number when the second memory is fnll . 

11 . A mobile telephone according to claim 1, wheroin the 
controller stores successful phone numbers and only a last -dialed 
phone number of unGUOOcccful phone numbers onto the second memory 
while automatically deleting an oldest phonA nnmhftr whAn tha 
second memory is full. 
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ABSTRACT 



A mobile. te.iephon& which can easily reach a target parson 
and Ob Lain a plurality of phone numbers thereof is aisclosed. 
Registered phone numbers related to rogictcrcd names arc 
retrievaDiy stored in a phone directory memory- A redia.l nnmbftr 
5 memory stores a plurality of radial phone numbers which have been 
dialed. By selecting one of the redial phone numbers, a 
registered phone number related to the selectea redial phone 
number ic sequentially dicplaycd to be rcdialcd- 
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FIG. 2 
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FIG. 6 
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